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ABSTRACT 

Any physiological process whiqh can be jnonitored in 
some way may provide biofeedback, which can range from galvanic skin 
resistance to electroencephalograph (EjEiG) alpha feedback* Biofeedback 
techniques have several implications and applications for research in 
both intrapersonal and interpersonal communication* Batlj EE6 alplja 
and electromyograph (EM6) feedback techniques have been used 
successfully in reducing anxiety and result in a general relaxation 
of the individual, enabling him to relate more easily to others and 
to his environment. Specifically, EEG alpha biofeedback tectiniques 
may be advantageous to sensitivity and encounter groups, because they 
increase the awareness of members* EM6 feedback may be used in 
conjunction with systematic desensitization to reduce communication 
apprehension. (EE) 
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The ubio* itous tern "biofeedback*' is used extensively ir» the popular and 
professional literature to label an entire oamut of phonemenon rannino froai 
qalvanic skin resistence to EEG alpha activity. This qene--a(ization in termino- 
lociy has created a'considerabie amount of confusion in the mirdi of lay readers. 

With the popularization of biofeedback training a uniaue electronic Industry 
has developed to supply a widely diversified collection of instruments, labeled 
biofeedback trainers, and characterized by low unit cost and hiah portabiiity. 
The availability, and uncompi icated utilization of biofeedback trainers warrents 
an examination of their possible use for the Improvement of intrapersonal and 
i nterpersona I commun rcation. 

In the foiiowinq review of the literature and experimental research an 
attempt wll I be made to identify the findings in relation to the pertinent 
phenomena belna studied. While a considerable amount of the research has important 
implications in the field of medicine, the primary intent of this paper is to 
examine biofeedbt;ck techniques in reiation to a unioue theoretical model of 
intrapersonal cofmnunlcation. At this point it is suqqested that some biofeedback 
techniques, especiaily those related to an' EEG devices, may have important 
implications for the field of speech cominuntcation. 
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BIOFEEDBACK 

Any physioloaica! process which can be monitored In some way may provide 
biofeedback* No matter what the means of obtaining the feedback, the theoretical 
base of biofeedback training is oenerally characterized by a Skinnertan model of 
operant conditiontnq. Biofeedback research has posited that by provfdinQ a 
Subject with feedback on physiological processes which were otherwise considered 
autonomic, the subject can learn to control the process (Brown, 1970; Dewan^ 1966; 
Green et al, 1969; Green, Green and Walters, 1970a; Kamlya, 1969; Mulhalland and 
Runnels, 1963; Nowlts and Kamtya, i970). The feedback may be in the form of 
some visual or auditory stimuli which is simoly the result of electronic ampll* 
ficatlon of the physioloaica! process, 

"The list of variables so far shown to be modified by operant'feedback 
methods In man Includes; electrodermal activity, heart rate sPeedInq, slowlna 
and stabilization, systolic and diastolic blood pressure, gross muscle potentials, 
single motor unit activity, alpha, beta and theta rhythems of the EEG, evoked 
cortical responses, skin temperature, peripheral vasomotor activity, and 
salivation" (Shapiro and Schwartz, 1972, p, I72'!73)* Behnke (1970) discusses 
some of these variables and several other pertinent conslderatiors related to the 
utilization of physiological technoloqies In communication research. However, 
there seems to be at least four variables which are most popular, (t) The flow 
of blood to the extremities, measured by sensitive thermisters capable of 
discrfminatinq between inflntesimat changes In temperature, (2) GJalvonIc skin 
resistence (GSR) which is altered by anxiety induced palmar perspiration, 
(3) Muscle tension, measured by an electromyoqraph (EMG), and (4) Brsln wave 
activity, monitored by an electroencephaloaraph (EEG)# Particularly Interesting 
Is the utilization of EEG technolooy in leamlnn to control brain wave activity 



tn order to achieve the altered state of consciousness which corresponds to 
each of the somewhat distinct brain wave patterns* As the popular folk hero 
*'Snoopy*' affirms^ the most souoht after ohenomenon is the elusive alDha st^te 
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AM INTRAPERSONAL TODEL 

Theoretical model building has import and utility for everv discipline, 
not the least of which is speech communication (Barnlund, 1963)* In order to 
facilitate and maintain somewhat the focus of the succeedina review of experi- 
mental research, tt might be appropriate to introojce a model of Intrapersonal 
communication which will later be modified to Include the conceptualization of 
biofeedback as an intrapersonal communicative process* 

Fig* *1 



E xternal 



Stimuli 



nternal Stim uli 



0 



Discrim- 
ination 







Regroup- 
ing 



LIFE 



Symbol 
Decoding 



Ideation 



K ^ 

TATION 



^ - — 



:^ 



Incuba- 
tion 



>Symbol 
Encoding 



./ 

2 
o 

2 



^ - — Int^i^nal-seif- feedback — - - - 



External self-feedback. 



4 



Fiqure I represents the Barker -Wiseman ftodel of intrapersonal communication 
(Wiseman and Barker, 1967), In this model, internal and external stimuli and 
feedback are received, attended to, rearouped and decoded by the communicator 
in relation fo his life orientation* Ideation, incubation, symbol encodinq 
and transmission complete the intrapersonal communicative process* The rectanole 
wtthin the boundary of se then^ represents the psychol inauistic process of 
H encodinq and decoding messages* At this point It is sufficient to nofe that 

^B internal stimuli^ or the osychotooical and physioloalcal s'st of an individual, 

^B may have an affect on the manner in which an individual attaches meanina to his 

^B environment and interaction, with others* 

H TEMPERATURE CONTROL--BLOOD FLOW 

H The use of biofeedback techniques to alter bodily temperature throuoh the 

H control of blood ffow has recently been the subject of various research projects 

^B in the field of psychosomatic medicine. Probably the most pervasive project 

undertaken in relation to this phenomenon is the Voluntary Controls Project 

^B conducted at the Mennfnqer Foundation by Elmer E* Green (^reen^ Green and 

^B Waiters, 1970a)* By combining the techniques of autogenic training (Schultz 

^B and Luthe, 1959) with new developments in feedback technolooy. Green was able to 

derive a practice which is termed Autogenic Feedback Traininq (Green, Green and 

H Walters, 1970b)* Green utilized three physioloo'cal measures in his studies In 

^B conjunction with the autogenic phrasinq; hand temperature^ muscle tension (EM(3), 

^B and percentage of alpha rhythm (EEG)* In relation to blood flow and the control 

^B of headaches. Green reports^ "several of our subjects have reduced or eliminated 

^B chronic headaches throuqh the use of autogenic phrases and a portable 

H temperature feedback device" (Green, Green, and Walters, 1970a, p* 1315-1316)* 

er|c 



Closely related to the studies of terperature control is an abundance of 
research concerning the operant condition! nn of blood pressure and heart rate 
(Shapiro^ Tursky, Rershan and Stern^ 1969), (Shapiro, Tursky, and Schwartz, 1970), 
(Benson, Shapiro^ Tursky and Schwartz^ 1971), (Schwartz, Shapiro and Tursky, 
1971), (Schwartz^ 1972), (lanq, Sraufe and Hasttnqs^ 1967)^ (Hnatiaw and Lanq^ 
1965), (Shearn, 1962)* Earlier research Is reviewed In Katkin and *^urray (1968) 
and Kimmel ()967)# An explanation of biofeedback and Its clinical applications 
can be gotten from Shapiro and Schwartz (1972)* 

The research by Shapiro and his associates has concerned itself mainly with 
the control of systolic and diastolic blood pressure* From their research they 
report, "These results lend support to the possibility of therapeutic application 
of the techniques In patients with essential hypertension (Shapiro, Schwartz and 
Tursky, 1972, p, 296)* 

If WB condtser the ubiquity of psychosomatic illness, then the research 
mentioned above has considerable import for preventive medicine. As Shapiro 
and Sch/^/artz point out "The major focus of interest has been on psycho:>omatic 
disorders and on the possibility of ustnq instrumental learninq concepts and 
technlQues In understandinq the etioloqy maintenance, and modification of 
psychosomatic symptoms" (Shapiro and Schwartz^ 1972, p* i74). And as Green 
hypothesizes, "Every chanqe In the physiolocjical state is accompanied by an 
appropriate chanqe in the mental -emotional state^ conscious or unconscious, snd 
conversely, every chanqe in the mental-emotional state, conscious or unconscious, 
is accompanied by an appropriate chanqe in the physioloqlcal state" (Green^ 
Green and Walters, 1970b)* Thus with biofeedback techniques^ control of the 
physioloqical state (internal stimuli) may be achie,red^ and f^ubsequentl y have an 
effect on the mental-emotfonal state (another internal stimuli)* Placed in this 



6 



context, biofeedback does have relevance for the researcher In speech communi' 
cation, particularly in relation to the intrapersonal model discussed earlier* 

GSR: GALVANIC SKIN RESISTANCE 

The use of electronic paraphenalia to measure qalvanic skin resistance 
Seems to be a popul^^^izatron resultInQ from the research on olectrodermal activity 
(Shapiro and Crider, 1967; Shnidman and Shapiro, 1971; Shapiro and We^ntanbe, 1971, 
1972; Birk et al, 1966; Crider, Shapiro and Tursky, 1966)* The clinical research 
was directed mainly toward the investination of operant control of human 
autonomic responses* The development of GSR trai ninn^ however, relies mostly 
on the general observation that anxious neople have "sweaty palms and f inners*" 
While the principle supporting GSR trainlna is quite similar to other feedback 
techniques, its suqoested benefits seem a bit overemphasized and are not tmplted 
by the researchers on electrodermal activity noted here* 

This does not mean that GSR feedback ts without Import, As with the control 
of some psychosomatic symptoms, the control of galvanic skin resistence (i*e*, 
sweaty palm?) may lead to an alleviation of anxiety In the Individual* Con- 
stdertnq the abundance of literature the field of speech concerninn "speech 
anxiety" and "stage fright/ (Clovenqer, 1959; McCrosky, 1972; McCrosky et al, 
1970; Behnke and Carltte, 1971; Giffin and Gllham, 1971; Dickens and Parker, 
1951; Lamb, l<?72), it is aqatn obvious that biofeedback may create some 
interesting projects for the researcher In speech communication* 

EMG: MUSCLE TENSION 

The electromyograph (EMG) has been used extensively in research projects to 
provide feedback on striate muscle tension* The therapeutic and clinical 
applications of this procedure are quite evident* Certain therapeutic procedures 
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such as je^^ensitUstlon treatment (V/oIpe and Lazarus, 1966), and meditative 
psychotherapy (Schultz and Uthe, 1959)^ (Luthe, 1965)^, reauire subjects to 
significantly reduce tension levels* However these procedures require an 
extensive treatment time before the subject can real ize an adeauate reduction 
In tennlon* Thus it has been sugflested that "many projects miqht be aided by the 
use of a simple feedback method * * * throuoh which extremely low tension 
levels * * * can be voluntarl ly achi eved" (Green, et al, 1969)* 

Researchers using the el ectromyoqraph in an operant self-conditioni"q 
paradlQm have noted some interestinq results* The ability of subjects to 
produce "gallop rhythems," "drum-beat rhythems," "doublets and roll effects" 
has been documented (Bosmajlan, 1963)* fJreen and his associates have reported 
a unique "body-image" distortion in research subjects. "After about twentv 
minutes of feedback training . . . five out of seven subjects made statements 
such as ^My arm feets iike a baq of cement * * *as if it Is movinq away from 
me*" (Green et al, 1969)* In addition It was found that some subjects were able 
to dissociate the right forearm from the rest of the body, and tense abdominal, 
leg or arm muscles without Increasing tension In the arm beina monitored (Green 
et al, 1969)* 

In other studies, muscle feedback has been utilized to control tension 
headache* In this case^ electrodes attached to the frontalis muscle provided 
the necessary Imput which was then amplified and relayed back to the subject* 
By learning to relax +he frontalis muscle^ subjects were able to relax the 
neck and upper body^ thus relieving the headache (Budzynskl^ Stoyva^ and Adier, 
1 970) * 

EMG feedback has also been used in conjunction with systematic desensltlza- 
tlon techniques (Budzynskl, 1971). Besides facilltatlnq relaxation In the subject. 
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the EMG feedback device gives the the^^apist a more accurate measure of the 
pattent*s tension levels thus facil itatinq the effectiveness of behavior 
modification therapy* Similarly^ EMG feedbacl^ has been utilized to treat 
anxious subjects with a variety of psychosomatic disorders (Whatmore^ 1966)* 

The preceding biofeedback research represents the study of a considerable 
array of physioloqicai measures* As a wholistic entity the research Is 
Concerned primarily with the investiaation of an equally diverse selection of 
psychosomatic disorders* Generally^ it has been hypothesized that the ability 
to Control the psychosomatic symptom^ (The physiolopical process)^ will lead to 
an alteration of the mental -emotional state which creates the disorder* Atthouqh 
it is Somewhat treacherous to aeneratize from this formidable collection of 
Sophisticated research^ Jt may be advantageous to do so* Simply, the research 
indicates an ability in humans to control bodily functions which were otherwise 
considered to be controlled only by the autonomic nervous systeQ* This in Itself 
represents a rather unique form of intrapersonal communication* This however 
is not the only implication for the field of speech* 

The most obvious consideration is in relation to systematic; desensitization 
and its se to alleviate communication apprehension* McCrosky (1972) reports 
Considerable soccess with this methodoloqy for overcoming **speech friqht**' 
The clinical ro. ,^arch in this area has shown that E^ffi biofeedback greatly 
accelerates this therapeutic process and also provides the therapist with some 
observable measure of the subject's tension level* Thus it would seem 
advantageous to append bf o*-f eedback techniques to N'cCrosky^s systematic 
desensitization treatment process* With the utilization of EMG bio^feedback 
techniques, the time required to reduce the su&Ject*s tension level may be 
greatly diminished* Further research^ possibly comblninq these two methodologies^ 
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or uttlizlnq the Autogenic Feedback Trainina technique developed by Creen may 
indeed provide some insight for the field of speech comniunlcation* 

EEG: ALPHA AND THETA 

Biofeedback research utilizinq electroencephaloqraDhic technolooy has 
primarily attempted to correlate ceM-atn brain wave patterns with specific 
states of consciousness* Generally, brain waves may be categorized in a 
hierarchy of frequency ranges, each with a somewhat distinctive wave pattern* 
They are: beta — more than 13 Hertz (H^), alphe~8 to 13 H^, theta~4 to 8 H^, 
and delta less than 4 H^. it should be noted that these are arbitrary dis* 
tlnctlons conmonly utilized by professional researchers* Severjl states of 
consciousness have been Identified (KrlDpner, 1969) and while It has seemed 
rather difficult to relate each one to a specific EEf^ activity, certain 
correlates have been examined* Generally, the production of alpha waves has 
been associated with a feelina of relaxed awareness, an inner calm, or a quieting 
of the mind* Theta Is most evident when subjects pass from wakefulness to 
sleep, and Is associated with creative reverie. Delta Is most common in sleep, 
whereas beta Is associated with high exitation and even aggression* 

Some of the early EEG research dealt with sleep, and the transitional phases 
that one goes throuah when falling from wakefulness to sleeo (Dement and 
Kleitman, 1957) (Faulkes, 1964 In Tart SD, 1969) (Tart, 1965 in Tart (ed) 1969), 
(Bertinl, Lewis and Wttkln, 1964 in Tart (ed*), 1969), (Voqei , Faulkes and 
Trasmtn, 1966 in Tart (ed*), tS69)* The slgnlflc^^nt Interest here was in the 
structuring of ego functions as an Individual passe^l from wakefulness. through a 
hypnogogic state. Into sleep* 

Other researchers were more interested in the brainwave correlates of some 
forms of meditation, Zen and Raj Yaqi, (Green et al, 1970; Anand, Chhlna and 

ERIC 
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Slnqh, 1961; Kasanntsu and Hirai^ I9r»6) and transcendental meditation (Wariace, 
1970)* They found hioir anolitude alpha present in Z^n meditators, ftven In tne 
occinitat lobes, and an abllltv in transcendental fneditators to block out the 
external physical world when producino aloha durino meditation* Katit/-. (1969) 
has found that subjects who nreviouslv were students of some form of meditation 
are better alpha producers, as are usvchotheranists v/ho deal mainly in sensi- 
tivity* He also notes that he feels mora nositiveJy disposed toward individuals 
who subsenuflntly are qood alpha producers* "/'^hilfs this relationship between alDna 
wave activity and coiwnunicatlvfi behavior is a rather tenuous one^ it coincides 
Somewhat *ith the subjective reports of relaxed awareness and onenness asso* 
dated with the so-called aloha state. As such It repres^^ts an additional 
consideration for ^neech communication research* 

Still other researchers have concentrated on the relationship between EEO 
and attention C^u I hoi land and Runnal s, J9f2, 1963; Vulholland, 1969; Adev, Kado 
and Walter, 1967; Roth, 1961), extra sensory perception (Krippner and Ullman, 
1969, 1970 a,b,; Stanford and Lovin, 1970; Ullman, Krippner and Feldstein, 1966), 
personality (Broodhurst and Glass, I9f»9; Casra, Cox and Katiman, 1965; Sisson 
and Elllnnston, 1955; Walters, \9&'.), druos, (Firk, 1969; Ulett and Itel, i969) 
hypnosis (f^albralth and Londo.1, (970; London, Hart and Leihoviti, 196^^; 
0*Connell and Ome) and the theta rever ^ of creativitv (^reen, Oreen, and 
Walters, 1970b). 

One Interestinn aooMcation of aloha conditionino is reported by ''arjorte 
Toomin as a result of experimentation at the Anoie ^Jall School'HoSDitdt (Toomfn 
and Toomin, I972>* Th^ pilot study "indicates that th'^se children were Posi- 
tively benefited by two half-hour alpha blo-feedback sessions p^r week for four 
weeks" <Toomin and Toomin, 1972, p* 6). The results indicate the alleviation of 
insomnia, stuttertnn and hvperkinetic bohavior* 



THE INTP/.PERSON/\L B)OPEEDB/\CK MODEL 

Throughout the review of the literature and research, the primary Intent 
was to specify some of the "interna. stimulP* which have been maitihulated throuah 
biofeedback techniques. As the mocel clearly stipulates, these internal stimuli 
may have an impact on the encodinn and decodinq of messaoes* Thu > there is an 
indirect affect on interpersonal comniunicative behavior, somewhat substantiated 
by subjective reports* 



However, biofeedback technioues would seem to be even more Intensely intra* 
personal than Flqure I suonests, since the monttorlnq of physiolonJcal messaaes 
fs done without reference to another Individual, Thus, instead of dealing with 
the conscious nsychol Inauistic nrocess of messane encodinn and decoding, bio- 
feedback deals with the autonomic nhysioloqical processes* By combininq the 
diaqranaticat technioues of Barker and Wiseman, with the psVchophysiolooical 
hypothesis of Creen, a untnue Intrapersonal biofeedback model can be developed* 
Finure 2 represents this model, which In itself is an expansion of the psy- 
cholontca) and physiolooical internal stimuli of FiQure I* 



Fig* 2 
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Thus there develops a rather unique model of intrapersonal communication In 
which the Individual attends ontv to sti'nuli which are provided to htm by the 
electronic amplification of his own phvsloloalcal processes* 
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By superinoosino the two models uoon each other, ths impact of this 

intrapersonal biofeedback upon the encoding and decodinn of messanes may be 

noticed* Flqure 3 represents this overlay* 

iCxt ft raal — j>^X ^''» iQeuback > 



Stim* 



r 



M ^ 



Internal self- feedback 



liental 
j Ernot * 
State 



Autoiiom* 
Physiol* 
State 



! 1 



^ > 



}iscrii(i* 



iie/;roup* 



J- . , 

Decod* 



Ideal^icn 



1 Incub* 



Encod. 



- . _ Internal self-feedback _ 



INPUT 
ASC 

device 



■::terna,l self- feedback 



As was nentioned before, the psychological and physiolonical set of the indivi- 
dual constitutes some kind of internal stimuli which is attended to when decodinn 
and encodinq nessanes* As the biofeedback research has pointed out, control 
of the mental eftiotional state may be qotten indirectly throunh control of the 
physiolonical state* 



Biofeedback then does have some affect on cojnnunicative behavior as 
Implied bv this theoretical model* The desinnation of an innut device (EMH, 
EEG, GSR, systematic desensit i zatfon, druns, hvpnosis, meditation) serves to 
conceptualize the phenomenon of altered states of consciousness (ASC) assoctated 
with sone biofeedback techniques* It should be emphnticallv noted here that 
none of the input devices nuarantee an ASC* ^"i^rely, their input Into the 
feedback loops, and indirect effect on the physioloqical and Psychol inouisttc 
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process may lead to an altered state of consciousness when utilized* 
DISCUSSION 

In addition to beinn a rather unique fom of intrapersonal conuntinlcatlon, 
biofeedback techninues have sevaral implications and applications for research 
tn the field of soeech* The most obvious consideration, ao^^in minht be in 
relation to the work by ^'cCrosky and other researchers deal inn with speech 
anxiety and/or communication afprehenslon* 

However, the subjective reoorts by KamJva (1069), in relation to the 
comniunicative hehavior of some of his sloha-wave subjects, are most interestlnn* 
There seems +o be some tenuous relationshio bet*i/een an individual's ability to 
produce alpha, and his abilitv to relate to others* Subjects in alph3-exoeriments 
often reoort a feel inn of ooenness^ relaxed awareness, or feel inn of well beinq* 
This then Is the altered state of consciousness suonested by the uti I i tat ion of 
bio-feedback devices In Fiqure 3* 

The prel iminary work of Abraham "aslov/ ( 1 969 a, b) in the f ield of trans- 
personal psycholooy may have some relevance here* Ch?*racterized as the fourth 
force in the field of nsycholony^ transoersona I psychoioov is derived directly 
from humanistic nsycholony (Toomin^ 1972, p* I)* MUere humanistic nsvcholony 
deals primarily with the development of self and self actualization, transper- 
sonal psycholooy deals with the intensely intrapersonal (transnersonal ) state* 
Transpersonal psychology is interested In a detachment from normal eoo func- 
tioninn and coonitive con<-;eptual ization, an altered state of consciousness^ 
maximal sensory awareness^ a transcend^ce of self* Bio-f eedback then, orovldes 
the means by v/hich an individual can transcend his own consciousness cognitive 
framework* If we consider the Individual represented by Finure 3, we can benin 



M 

to understand how attending only to the internal stimuli coutd create this 
altered state* Other stimul I , alonn with the coon it We orciani zat ion or the " I ife 
orientation/' are iqnored* 

The relevance that transpersonal psycholoov and biofeedback techniques 
may have for interpersonal behavior is more evident if we examine the process 
of percept and concept formulation* Generally, when we are confronted with a 
new situation, we attempt to relate it to our oast experiences or "life orienta- 
tion*" This process involves a certain ainount of cultural condftfonina* "V/e 
perceive and process sensory data aaainst the screen of well-worn and oerhaos 
irrelevant connitlve maps*^* (Toomin, 1972) Oeautonizatton, or the susoension 
of these coanitive oraanizations, described by Deikman (1966), is a orimary 
facet of the transPersonal exoerlence* If these coanltive oraanizations or 
life orientations could be transcended or icinored, "perceots and conceots then 
enter our consciousness new and fresh" (Toomin, 1972)* 

Thus, alpha wave tralnino, as ft has been characterized by a relaxed 
awareness and openness, may be a rather sinoU process leadino to Imoroved 
cofiimunicative behavior* If our coanitive oraanizations could be transcended, 
such that our interactions with others would not be coupled with a conditioned 
evaluative perception then commun-cative behavior may be more spontaneous, 
oPen and honest* Similarly, if ni?a^riceptions concerninn the evaluative content 
of messages could be transcended, then defensive behaviors minht not be quite 
so evident* 

CONCLUSION 

Several conclusions nav be drawn from the previous discussion and revlev; 
of the literature and exoerimental research: 
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1) Bio-feedback techniques nav be utHfzed !ii conjunction with ar«y 

physiolonical process which can be monitored* 
?) E'lG and EEC alpha feedbacf< techninues have been used successfully 

In reducino anxiety* 

3) EEn activity is neaatlvely correlated with anxletv* 

4) E-'lf^ feedback may be used advantageously in conjunction v/ith systematic 
desensitization in order to reduce communication apDrehension* 

5) tEG alpha feedback techninues may lead to a transcendance of conscious 
cognitive maps and thus faci I itate more oOen comnunicatlon* 

6) EE6 and B^(^ traininn nay result In a qaneral relaxation of the 
Individual, enablinn hin to more easily relate toothers and his 
enVT ronnent* 

7) The use of EF*^ aloha biofeedback techninues nay be advantaneous to 
sensitivity and encounter Qroups by Increasinn the openness and 
relaxed avareness of members* 

Theso represent only a fevi of the many obvious Imnlications of th© 

pODu j ar i zat ion of bio-feedback traininn* f\ more careful examination of the 

research would undoubtedly produce several additional statements* As such thts 

paoer serves to distinquish between various biofeedback technoloaies and to 

suoaest the utility of bio-feedback as a yet unexploited area for research fn 

speech communication* The utilization of technoloQy In conjunction with the 

teachinns of eastern meditation is in itself an interastinn phenomenon described 

here by the Toomins, 

Biofeedback is a social phenomenon* It Is an 
expression of the increasinn value placed on self- 
requlation, an enhancinq natural processes, on 
inward focusi'in, and on perceivina man as a mind- 
body unit* At a time when technolony and humanism 
seem to b^ pul I inn in different directions, bio- 
baedback provides man v/ith a way to use technolonv 
in the most personal v/ays possible — to lead to 

self-discovery, self-awareness, self control* and 
self-determination* (Toomin and Toonin, 1972)* 



